Introduction: Recent years have seen an increased interest in asthma-chronic obstructive pulmonary disease (COPD) overlap syndrome (ACOS). Aim: In 2012, Takeda Polska conducted a non-interventional epidemiological study aimed at identifying the typical phenotype of ACOS patients receiving pulmonary care. Material and methods: The study enrolled a total of 12,103 of smoking patients above 45 years of age (mean age: 61.5 years; mean duration of smoking: 28.4 pack-years). A total of 68.6% of patients represented the frequentexacerbation phenotype (mean number of exacerbations during 12 months: 2.11), and 56.4% of patients from the group comprising 12,103 participants were hospitalized at least once during their lifetime due to a respiratory system disease (mean number: 3.82 ±3.76). Results: The most commonly found asthma symptoms included paroxysmal dyspnoea with wheezing, and good response to inhaled steroids. The most frequently identified COPD-associated symptoms were: long-lasting reduction in forced expiratory volume in 1 s (FEV 1 ) (< 80% after administering a bronchodilator) and chronic productive cough. Eighty-five percent of patients were diagnosed with concomitant diseases, predominantly arterial hypertension (62.9%) and metabolic diseases (metabolic syndrome, obesity, type 2 diabetes -46.4% in total). Conclusions: A clinically severe course of ACOS and the presence of concomitant diseases should be regarded as factors justifying an individual selection of inhalation therapy which specifically takes into account anti-inflammatory treatment and patient safety.
Introduction
In recent years, attention has been drawn to the fact that some patients with asthma or chronic obstructive pulmonary disease (COPD) cannot be unambiguously qualified as having one of the enumerated syndromes on the basis of definitions laid down by the most widely accepted international guidelines, i.e. GINA and GOLD, respectively. An analysis of such cases has revealed that they represent a mixed phenotype with a combination of symptoms of asthma and COPD. The findings have, in turn, lead to a revival of claims suggesting that there is a separate syndrome combining the traits of asthma and COPD. The syndrome does not have a specific name -it cannot really be recognized as a separate disease entity -so the term of "asthma-chronic obstructive pulmonary disease overlap syndrome" (ACOS) has been proposed. It is not known whether asthma and COPD are diseases with different pathogeneses ("British theory") or share a common pathogenetic pathway ("Dutch theory") or perhaps, as has recently been suggested, an additional pathomechanism, specific only to the overlap syndrome, is implicated [1] . Since there are no universally recognized criteria for diagnosing the syndrome, the profile of patients classified as suffering from ACOS is markedly different across the studies, depending on the adopted rules of study enrolment. One observation, however, seems to be common to the majority of studies: the fact that ACOS patients tend to have a severe course of the disease, with more symptoms, more exacerbations and more frequent hospitalizations, and a poorer prognosis -perhaps due to the more frequent presence of concomitant diseases, including metabolic and circulatory disorders [2, 3] . They are patients suffering from a severe general medical condition in whom, to aggravate the situation, COPD treatment is more difficult and less effective, and the prognosis as regards disease stabilization (management of the disease understood as the lack of exacerbations) is essentially unfavourable. The systematization of diagnostic criteria was first undertaken by Spanish experts [4] in 2012. Along with a growing interest in the topic, and an increasing number of publications, new GINA guidelines (published on 6 May 2014) [5] incorporated a consensus statement on the overlap syndrome prepared by GINA and GOLD. In 2012, Takeda Polska conducted a cross sectional epidemiological study with a view to investigating the diagnosis and incidence of ACOS in the population of Polish patients treated by pulmonology specialists, and the profile (clinical phenotype) of patients diagnosed simultaneously with asthma and COPD.
Aim
The aim of the study was to describe the most common clinical features and results of additional examinations constituting the phenotype of a patient diagnosed by a medical specialist simultaneously with asthma and COPD, currently termed as "asthma and COPD overlap syndrome" (ACOS). The area of interest of the study also comprised the presence and types of concomitant diseases.
Material and methods
The study was conducted using a specially developed questionnaire which was identical all over Poland. The study involved 384 pulmonary specialists who enrolled a total of 12,103 patients in the period from March 2012 to September 2013. The study had a non-interventional design: data were collected during routine medical check-ups. According to the definition of a non-interventional study, participation did not require the physicians to perform any additional procedures aside from a routine medical check-up. During the medical appointment, the specialists enrolled patients in the study which consisted of the completion of a questionnaire by physician describing the course of the disease and the treatment currently received by the patients.
Only smoking patients (either current or past smokers) aged over 46 years were enrolled in the study a priori; nonsmokers were not enrolled. One physician was allowed to enrol a maximum of 32 patients under his/her consultation; one patient could only be enrolled once in the study.
The logistics of the study and the statistical processing of results for Takeda were provided by Quality Audit House (QAH), Lodz, Poland.
Results
The analysis covered a total of 12,103 patients at a mean age of 61 ±9.3 years, including 46.9% of women and 53.1% of men ( Figure 1 ). In accordance with the enrolment criterion, all the participants of the study were smokers. The mean intensity of the smoking habit was 28.4 ±13.5 pack-years (Table 1) .
Clinical characteristics -elements determining the diagnosis of asthma and chronic obstructive pulmonary disease
The assessment of the clinical profile of patients in the questionnaire was based on a list of clinical parameters for asthma and COPD -characteristic elements of medical history, including response to treatment, results of physical examination and typical laboratory tests. The questionnaire was based on the most common disease parameters used in medical practice without drawing on concurrently available literature indications (ACOS consensus -Soler-Cataluna, review studies by Louie et al.) ( Table 2 , Figures 2, 3) .
The presence of clinical symptoms, including paroxysmal dyspnoea, was determined by the pulmonologist on the basis of interviews about the disease course. Paroxysmal dyspnoea did not exclude progressive exertional dyspnoea related with persistent obstruction (as presented in Table 2 ), typical parameters of asthma and COPD were assessed independently.
According to criteria of a simplified questionnaire adopted (Table 2 ), the obstruction is assessed only as FEV 1 < 80% after administering a bronchodilator. Data concerning FEV 1 /FVC, which should be < 0.7 to confirm the obstruction were not collected. Patients with higher or lower degree of FEV 1 reduction have not been assessed separately. 
Signs of lung hyperinflation in functional tests
Signs of pulmonary heart syndrome in ECG or X-ray -diagnosed at any time Table 2 . Criteria for the diagnosis of asthma and COPD noted in the study questionnaire The most common criteria for diagnosing the asthma component in the study population included the history of paroxysmal dyspnoea with wheezing (62.9% of the study patients) and previous good response to inhaled steroids (52.6%). These criteria were followed by features of the patients' allergic history (positive skin-test results, family history of atopy, other allergic conditions and symptoms) and early-onset bronchial disease. The variability of obstruction also played a significant role (41.8%) for the patients. Results of additional examinations, such as chest X-ray, blood eosinophil count, concentration of immunoglobulin E (IgE) and sputum eosinophilia, were less important for the diagnosis.
In contrast to asthma, the most crucial criterion of COPD diagnosis was persistent bronchial obstruction (78.5% of patients). Other traits assisting in the diagnosis were: chronic productive cough (71.8%) and progressive exertional dyspnoea (68%). It needs to be stressed that since medical practitioners could select several options in the questionnaire, different combinations of the above traits were found in the study population.
Clinical progression of the disease
The severity of ACOS was assessed on the basis of the number of exacerbations treated on an outpatient basis over the past year and on the basis of the number of patients' hospitalizations during their lifetime (Tables 3, 4). Exacerbations were found in 68.6% of the study patients, and in 31.4% the disease had a stable course, without clinically diagnosed exacerbations. The patients experiencing exacerbations had a mean of 2.11 ±1.76 exacerbations over last 12 month of observation. The study patients had a mean of nearly 4 hospitalizations during their lifetime (3.82 ±3.67 hospital stays).
One of the main aims of the study was to determine the incidence and types of concomitant diseases in ACOS patients. In the population analyzed in the study reported here, concomitant diseases were diagnosed in 85% of the patients. The majority of the study's participants had a more than one disease from the list given below (mean number: 2.6). The most common disease was arterial hypertension (62.9% of the patients), followed by collectively analyzed metabolic disorders (diabetes, obesity, metabolic syndrome -46.4% of patients), allergic rhinitis (35.7%), ischaemic heart disease (28%) and heart failure (13.9%). Reflux disease was also found in a significant proportion of the patients (21.4%) (Figure 4 ).
Most common treatment regimens
Because of a relatively severe or complicated course of the disease, as much as 94.6% of the study's patients received multiple inhaled therapy, and only 5.4% were treated by monotherapy (inhaled glucocorticosteroids (ICS), short-acting β 2 -agonists (SABA), long-acting β 2 -agonists (LABA) or ipratropium bromide). Multiple therapy regimens were dominated by triple-drug regime, less frequent choice were two medicines or four drugs. Triple-drug regimens usually comprised ICS and LABA (from single or separate inhalers) and cholinolytics (ipratropium bromide and tiotropium bromide). The most commonly used double-drug combination was ICS plus LABA. In quadrupledrug combinations, the added drug was usually theophylline, and in quintuple-drug regimens the typical addition was SABA. Several percent of the study's patients took as many as six drugs. These regimens usually comprised two LABA preparations, concurrent LABA and SABA therapy or concurrent tiotropium and ipratropium bromide treatment. Data collected on the "currently used treatment" applied to treatment regimens in use before specialist consultation and so, in many cases, therapies prescribed by physicians previously treating the patients (i.e. general practitioners and other medical specialists) ( Figure 5 ).
Discussion
Asthma-chronic obstructive pulmonary disease overlap syndrome is a major clinical problem in outpatient medical practice and has been attracting a lot of attention. Patients with ACOS present with more symptoms, and their severity is greater. Also, they experience more frequent exacerbations and their general condition deteriorates faster. Finally, ACOS patients are more frequently hospitalized [6] [7] [8] [9] . Moreover, the self-rated health in ACOS patients is considerably worse than in patients suffering from asthma or COPD diagnosed separately [10] . The costs of medical care provided to ACOS patients (medication, consultations and hospitalizations) are also twice as high as the costs associated with medical care in typical COPD [8, 11] . It seems that a broader awareness of ACOS, i.e. a syndrome with a high risk of severe course of bronchial obstructive disease, can and should contribute to a greater individualization of treatment offered to these patients and, consequently, to an improvement of their health status. The fact that it was so easy for the pulmonary specialists participating in the study reported here to gather such a large population of ACOS patients clearly shows that a combination of asthma and COPD is a common condition. According to available studies, the incidence of ACOS in the general population is ca. 2.4% (for comparison, the incidence of asthma is 5.6%, COPD -7.6%) [12] .
Among the patients diagnosed with bronchial obstructive disease (asthma or COPD), ACOS accounts for 15-25% of cases. In the population treated by medical specialists, however, the proportion can even reach 55%. Another factor to consider is that the incidence of ACOS increases along with the age of the patients [7, 9] . Due to the generally recognized criterion for the COPD population, i.e. age over 45 years, the study reported here enrolled patients at an age of 46 years or older, which is why the mean age in the study group was 61.5 years. No increase in the incidence of ACOS diagnosis along with age was observed. Quite the opposite: the highest proportion of ACOS patients was aged 56-65 (Figure 1) . Approximately a half of the study group were women, which is worth stressing due to the prevalence of the smoking habit among women and the severe course of the overlap syndrome in the female population, particularly in cases of obstructive disease coexisting with obesity.
The main underlying cause of COPD in Poland is smoking, though other factors can also be implicated, such as exposure to products of biomass combustion or recurrent respiratory infections. The same circumstances are involved in the development of COPD in patients with previously diagnosed bronchial asthma or other allergic diseases. In view of the above, one of the enrolment criteria adopted for the study reported here was smoking (100% of the study patients). It is worthwhile to pay attention to the considerable intensity of the smoking habit (over 28 ±13 pack-years) observed in the followed-up group, even though a considerable proportion of these patients were previously diagnosed with asthma (!). Another important finding was that a very high proportion of the patients continued smoking de- No 15%
Type of concomitant disease
The category of others had the following replies: nervous system diseases (depression, neurosis, schizophrenia), thyroid diseases, gout, history of cerebral stroke, degenerative joint disease.
[%]
spite being diagnosed with bronchial obstructive disease (asthma or COPD), concomitant diseases, and having to follow a complex inhalation therapy regimen (42.6% of the study population were still smokers). Asthma-chronic obstructive pulmonary disease overlap syndrome does not yet have well-defined diagnostic criteria. The first document concerning the syndrome, i.e. the consensus statement published by the Spanish Society for Pulmonology and Thoracic Surgery [4] , was a result of discussions held by experts who agreed on the so-called major and minor criteria for diagnosing ACOS in COPD patients. The major criteria included positive bronchodilator response (increase in FEV 1 ≥ 15% and ≥ 400 ml), sputum eosinophilia and positive history of asthma, and the minor criteria: elevated total IgE, history of atopy and positive bronchodilator response (increase in FEV 1 ≥ 12% and ≥ 200 ml) in at least two tests. According to the Spanish guidelines, ACOS can be diagnosed if a patient satisfies two major criteria or one major and two minor criteria. The criteria, however, are neither specific, nor sufficiently sensitive. It must be emphasized that the proposed criteria represent a statement agreed by experts, and have not in any way been validated in a population of ACOS patients. Nevertheless, the Spanish criteria must still be acknowledged as a set of guidelines which currently best reflect the clinical phenotype of patients -as opposed to other relatively general criteria, such as GINA.
The joint statement by GINA and GOLD set out in GINA guidelines published on 6 May 2014 [5] is a much "softer" position which does not provide any specific criteria for diagnosing the syndrome. Even though the document enumerates the most typical clinical and spirometric criteria for asthma and COPD, the final diagnosis is left to the physicians, with only a statement that a "similar number" of overlapping features common to asthma and COPD supports the diagnosis of the syndrome.
As opposed to GINA guidelines, which do not prioritize the diagnostic criteria in terms of their importance or incidence, and only enumerate them in an academic sequence, and unlike the Spanish consensus, which specifies major and minor criteria based on an agreement reached by a group of experts, the Polish study is the first one providing a gradation of ACOS features depending on their incidence in the study population and, at the same time, selecting the preferred traits which are the most easily identifiable by pulmonologists providing specialist consultations to patients. Probably due to the latter aspect, the diagnostic criteria for the asthma component and the COPD component are dominated by practical elements of diagnosis (focused on the nature of symptoms, course of the disease, response to treatment), whereas laboratory criteria such as the IgE concentration, blood and sputum eosinophilia, imaging tests, cardiac ultrasound or even the percentage of obstruction reversibility determined by spirometry are only used in asthma and COPD diagnosis as secondary diagnostic elements.
As a preliminary evaluation demonstrates, such "hard" results of additional tests are positioned much higher according to the consensus statements than the daily medical practice in Poland would suggest.
According to specialists, the most commonly enumerated criteria for diagnosing the asthma component include the paroxysmal and variable nature of symptoms (paroxysmal dyspnoea with wheezing) and good response to ICS (diagnosis ex iuvantibus). Other criteria include evidence for allergies and atopy (positive skin-test results, family histories, other allergic conditions in the same patient) and early-onset bronchial disease. Each of these traits was found in over 40% of the patients. The paroxysmal nature of the disease and its early onset are recognized by GINA among the most important criteria for the diagnosis of the asthma component in ACOS. However, spirometrically confirmed reversibility of obstruction, which is highly prioritized by GINA and the Spanish consensus in the diagnosis of the asthma component, is not widely used by Polish specialists as an obligatory criterion (41.8% of the patients).
The elements of diagnosis suggesting COPD which were the most common in the study population described here include persistent obstruction continuing after the administration of a bronchodilator (a generally accepted condition for COPD diagnosis), as well as chronic productive cough and progressive exertional dyspnoea. Elements of emphysema and hyperinflation identified in additional (imaging or functional) tests came later down the list: they were found less frequently. These data demonstrate that the COPD component of ACOS is probably closer to the clinical picture of chronic bronchitis. The observation is corroborated by recent reports of a smaller proportion of emphysema and a larger proportion of bronchial wall thickening in ACOS patients in relation to patients with "pure" COPD [13] .
Exacerbations and hospitalizations
All publications dealing with ACOS place an emphasis on the severe course of the syndrome [1] [2] [3] [4] [5] [6] . The more severe course is a result of persistent bronchial obstruction on the one hand, and the tendency for paroxysmal deterioration of pulmonary function (the asthma component and bronchial hyperresponsiveness) on the other. Asthma-COPD overlap syndrome is additionally complicated by frequent and severe exacerbations, some of which require hospitalization. According to literature data, ACOS exacerbations are more frequent than in typical COPD and, furthermore, they more often run a severe course [6] . Based on some statistics, ACOS exacerbations are three times more common than in other forms of bronchial obstructive disease. Also, they are associated with greater mortality rates and much higher costs of therapy [8, 11] . In the reported study, over 68.6% of the patients represented the frequent-exacerbation phenotype: the mean number of exacerbations treated on an outpatient Dorota Brzostek, Marek Kokot basis during the past year alone was 2.11 ±1.76. The ACOS patients also need more frequent hospitalizations -only less than a half (43.6%) of the study group had not required hospitalization during their lifetime. The remaining patients, who needed hospital treatment, had been hospitalized at least three times during their lifetime (the mean value; the maximum number: over 30 times).
Concomitant diseases
Another ACOS-related problem, which requires a more in-depth analysis going beyond the framework of this study, concerns concomitant diseases [12] . According to the study reported here, they accompany ACOS in 85% of the patients. Such a high incidence of concomitant diseases may be due to a multitude of causes, however the major ones include the smoking habit (a mean of 28 pack-years), age of the patients (a mean of 61.5 years), history of treatment of respiratory diseases (including corticotherapy) and probably lower physical activity levels related to the respiratory disease, and systemic inflammation (recent reports stress that ACOS is associated with a high level of IL-6 in the blood, correlating with the development of bronchial obstruction and cardiovascular disease) [14] .
The main concomitant disease in the study population was arterial hypertension (62% of the patients), followed by ischaemic heart disease (28%) and heart failure (13.9%). Cardiovascular disease is definitely linked to the smoking habit. In the study reported here, ECG or X-ray evidence of chronic pulmonary heart syndrome was only found in 17.5% of the study patients.
In the context of the selection of an inhaled steroid (ICS -indicated by GINA as first-line treatment in asthma and ACOS with a significant asthma component), it is appropriate to stress the high incidence of metabolic diseases. Obesity, metabolic syndrome or diabetes were found in the analyzed population in over 46% of the patients.
On account of metabolic diseases or osteoporosis, the treatment of bronchial disease in this group of patients should avoid the use of drugs potentially interfering with their metabolic and hormonal balance, i.e. systemic corticosteroids. This is why ACOS patients should not be treated with oral or parenteral steroids during exacerbation periods. The aspect of safety of ACOS patients definitely supports early and careful selection of an inhaled steroid which, on the one hand, can potentially decrease the number of exacerbations and on the other has a much better safety profile than oral corticosteroids. Even the group of ICS comprises drugs which have a favourable safety profile and minimize potential dangers (i.e. the risk of pneumonia in COPD, increased glucose concentration, decreased production of endogenous cortisol), and such medications (i.e. ciclesonide) should be considered for therapy.
The treatment of patients with a simultaneous diagnosis of asthma and COPD in the study group was based on typically available inhaled preparations from the group of β 2 -agonists, cholinolytics and inhaled steroids. In some (probably more challenging) cases, the patients additionally received oral theophylline. Also, the use of two β 2 -agonists and the treatment with two cholinolytics concurrently was found. The questionnaire used in the study was simple and did not offer the possibility of correlating the choice of therapy with clinical traits presented by the patients or the severity of their disease.
Despite the publication of several documents, guidelines for the treatment of ACOS are practically nonexistent. The situation can be attributed to the fact that routine clinical trials required for drug approval, according to requirements laid down by different authorities (FDA, EMA), have so far enrolled patients fulfilling strictly defined criteria of "pure" asthma or "pure" COPD. Consequently, ACOS patients have never been subject to controlled observations to determine the efficacy of treatment. A number of experts have recently drawn attention to that fact, stressing that "pure" forms of asthma or COPD are a result of artificial selection, and probably account only for a small percentage of cases requiring long-term treatment of bronchial obstructive disease (!).
In view of the above, the joint statement by GINA and GOLD fails to set out clear guidelines for the treatment of COPD. It only specifies that due to the asthma component the first-line treatment is ICS (at doses adjusted to the severity of the disease), and the COPD component requires combined individualized bronchodilator therapy. The way of selecting therapy for ACOS must be based on clinical considerations resulting from the course of the disease to date, assessment of a patient's response to treatment, diagnosis of concomitant diseases (or their absence) and close monitoring of the efficacy and tolerance of prescribed treatment. The problem of ACOS can be a step forward in the direction of increasingly personalized modern treatment of bronchial obstructive disease involving bronchodilator medicines of different types or anti-inflammatory drugs (inhaled steroids, roflumilast) depending on the patient's phenotype [15, 16] . In practice, this would mean a thorough revision of the current guidelines for treating both asthma and COPD, which should be regarded as a syndrome of heterogeneous obstructive disorders differing in their pathogenesis, course and, above all, response to different drug classes.
The forthcoming years will see the publication of studies containing more precise treatment guidelines, however before that, more accurate criteria for the diagnosis of ACOS must be established. The recurrent question is: will the British or the Dutch approach prevail? In fact, both are likely to be incorporated.
